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Introduction
The World Health Organization (WHO) has 
warned that from 2000 to 2020, cancer prevalence 
in developing and developed countries is expect-
ed to increase by 73% and 29%, respectively 1. In 
Brazil, in the 1930s, cancer was the fifth among 
all causes of death, reaching third place by the 
late 1980s, while breast cancer had become the 
second cause of mortality in women 2,3.
In addition to reproductive factors, which 
may contribute up to 30% of breast cancer cas-
es, it is known that sedentary lifestyle together 
with obesity and inadequate eating habits may 
increase this risk by 40% 4.
Mondini & Monteiro 5, assessing the di-
etary pattern of the Brazilian population, also 
reported that the contribution of fruits to total 
calorie intake in Brazil decreased from 3.8% in 
1962 to 2.5% in 1988. During the 1990s, Monteiro 
et al. 6 showed that there had been an increase in 
consumption of alcoholic beverages and foods 
of animal origin, while the share of fruits, greens, 
and other vegetables in total diet remained prac-
tically unchanged.
Dietary patterns in different regions of Brazil 
show specific characteristics. It is thus necessary 
to observe the different eating habits in different 
regions in order to identify potential risk factors 
for breast cancer accordingly. Studies on such 
relationships are still rare in the country. This 
study reports on the relationship between diet 
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Abstract
A hospital-based case-control study was per-
formed from August 2002 to November 2003 in 
Northeast Brazil. Eighty-nine women were re-
cruited with histologically confirmed breast can-
cer (age 30-80 years), matched for age with 94 
controls. Food consumption of cases and controls 
was evaluated by foods and food groups, catego-
rized in consumption tertiles. Odds ratio (OR) 
and 95% confidence intervals (95%CI) were ob-
tained through unconditional logistic regression. 
Intake of fruits and juices, beans, and dairy prod-
ucts showed a strong association with reduced 
risk of breast cancer. Consumption of red and 
fried meat was positively associated with risk of 
breast cancer (red meat – OR = 4.30; 95%CI: 1.74-
10.67; p for trend = 0.00). No association was ob-
served in vegetable and sausage meat groups and 
breast cancer. Red and fried meat may be risk fac-
tors, and intake of fruit, beans, and dairy prod-
ucts may protect against breast cancer.
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and food groups and risk of breast cancer among 
women in Northeast Brazil.
Material and methods
A hospital-based case-control study was per-
formed in the municipality of João Pessoa, Paraí-
ba State (Northeast Brazil) from August 2002 to 
November 2003. The following parameters were 
considered for sample size calculation: statistical 
significance level of 5% (α = 0.05), study power 
(1-β) of 80%, and odds ratio (OR) = 2.5 for expo-
sure prevalence among controls 7. The sample 
size was calculated according to Schlesselman 8, 
resulting in a minimum of 170 persons (85 cases 
and 85 controls).
A total of 89 cases and 94 controls were re-
cruited into the study from two referral hospitals 
in the State (age 30-80). Eligible cases included 
women who were newly diagnosed with primary 
breast cancer. Cases were interviewed after di-
agnosis and before initiating treatment. Patients 
who had recurrent breast cancer, adjuvant ther-
apy (radiotherapy or chemotherapy) prior to sur-
gery, or a history of previous cancer were exclud-
ed from the study. No cases refused to participate 
in the study.
For each case, a control was selected (matched 
by age ± 5 years) from the various outpatient clin-
ics in one of the selected referral hospitals. Con-
trols were selected randomly from the cardiology, 
rheumatology, internal medicine, psychology, 
gastroenterology, gynecology, ophthalmology, 
and ear, nose, and throat outpatient clinics. The 
main diagnosis of the controls included ocular 
problems (23%), rheumatologic disorders (45%), 
orthopedic disorders (20%), and other diagnoses 
in smaller proportions. Patients with a history or 
suspicion of breast cancer at the time of inter-
view or who had any disease that was positively 
or negatively associated with the target exposure 
were excluded from the study.
One hundred and five potential controls were 
eligible to participate, but 5 (4.8%) refused to par-
ticipate, 3 (2.8%) had type-1 diabetes, and 3 (2.8%) 
had chronic renal disorders. The questionnaire 
developed for the present study was applied by 
an interviewer in a face-to-face interview. Ques-
tions were asked on socio-demographic factors 
(schooling, marital status, place of birth), repro-
ductive factors (age at menarche, parity, num-
ber of live births, age at first birth, contraceptive 
use, hormone replacement therapy, and age at 
menopause), family history of cancer, nutritional 
status, and physical activity. Nutritional status 
was assessed during the interview by weight and 
height to calculate body mass index (BMI), us-
ing the WHO classification 9. Physical activity was 
defined as exercise at least twice a week for 30 
minutes or more 10. 
Written consent was obtained from cases and 
controls. The study was approved by the Research 
Ethics Board, Faculdade de Saúde Pública, Uni-
versidade de São Paulo [School of Public Health, 
University of Sao Paulo, Brazil].
Food frequency questionnaire
A Quantitative Food Frequency Questionnaire 
(QFFQ) was developed and validated for the 
present study. Development of this questionnaire 
has already been published 11. Briefly, a food list 
was obtained through 24-hour recall (R24h) ap-
plied to 100 women (25-79 years of age), clients of 
public health services. The QFFQ list contained 
68 food items, and study subjects were asked to 
report their frequency of consumption (by day, 
week, month, or year), and portion size of each 
food item consumed, over the one-year period 
preceding confirmation of disease (or over the 
year preceding the interview date, for the con-
trols). The information was collected in a face-
to-face interview performed at the hospital by 
a trained interviewer. Relative validity was as-
sessed by comparing four 24-hour recalls and 
QFFQ. Between four to six weeks after the first 
personal contact, the first 24-hour recall was 
applied by telephone. No interview was sched-
uled in advance. 24-hour recall was repeated at 
three-month intervals on non-consecutive days, 
including weekdays and weekends and seasonal 
food items. Pearson de-attenuated correlation 
coefficients ranged from 0.36 for vitamin C to 
0.67 for carbohydrates, with 0.64 for energy and 
0.68 for vitamin A.
To analyze the food groups, the 68 items were 
regrouped according to their similarities in nutri-
tional value. The a priori approach was utilized, 
namely: cereals, roots, and tubers, breads and bis-
cuits, dairy foods, vegetables, fruits and juices, oils 
and fats, sugars and sweets, coffee and soft drinks, 
red meat, sausage meat and offal, white meat, 
cooked meat, fried meat, eggs, and beans.
All the estimates for food groups were calcu-
lated using the nutritional analysis software Di-
etsys 4.0 12. This software contains information 
on food compositions provided by the United 
States Department of Agriculture (USDA). For 
additional Brazilian regional food, tables of food 
composition were utilized as references 13,14. The 
intake frequencies for some fruits were adjusted 
for seasonality.
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Statistical analysis
To evaluate the relationship between the socio-
demographic, reproductive, and anthropometric 
variables and cancer, the chi-squared test with 
Yates correction was utilized. The significance 
level was set at α = 0.05. Since the number of 
cases and controls of pre-menopausal age were 
small, the analyses performed did not stratify the 
women by this variable. Nutritional intakes were 
categorized into tertiles according to the popula-
tion distribution in the control group. Nutrients 
were adjusted for energy by the “residual meth-
od” proposed by Willett & Stampfer 15. Estimated 
risk associated with consumption of nutrients 
and food groups was evaluated by OR and un-
conditional multiple logistic regression models, 
adjusted for confounding variables 16.
The matching variable for the study, i.e. age 17,
was used in the statistical modeling. Control 
variables with p-values (descriptive significance 
level of the test) less than or equal to 0.20 in the 
univariate analysis were selected for the multiple 
logistic regression models.
Dose-response effect was tested using Man-
tel-Haenszel chi-squared test for linear trends, 
using the ordinal tertiles of nutrient intake. All 
the analyses were performed using the SPSS 10.0 
software (SPSS Inc., Chicago, USA).
Results
Mean age of subjects was 56 years, with a 
mean of 6.6 ± 4.8 years of schooling. Seden-
tary lifestyle was predominant in both groups, 
and mean BMI was 24.86kg/m2. Some 52% 
of cases and 48% of controls had normal weight. 
Table 1 shows the distribution of cases and 
controls according to reproductive variables. 
For both groups, age at menarche was mostly 
between 12 and 15 years. The two groups had 
similar numbers of children. Most women were 
less than 25 years old when their first child was 
born (71.9% of cases and 66% of controls) and 
had not used oral contraceptives. Age at meno-
pause was statistically different between groups 
(p < 0.01), with more cases (43.8% vs. 31.9% of 
controls) reaching menopause before 50 years 
of age.
Table 2 shows average weekly intakes of food 
groups between cases and controls. Cereals, roots 
and tubers, breads and biscuits, and fruits and 
juices were the primary food groups in the diet. 
According to the non-parametric test to verify 
mean differences between groups, bread, meat, 
and egg intake was statistically different between 
cases and controls.
Intake of dairy foods, beans, and eggs was sig-
nificantly associated with reduced risk of breast 
cancer. The group of fruits and juices and beans 
also displayed a strong association with reduced 
risk of breast cancer. Vegetable consumption was 
shown to protect against breast cancer in the 
intermediary tertile of intake, after adjusting for 
energy (Table 3).
Red meat and fried meat were positively asso-
ciated with risk of breast cancer (red meat – OR =
4.30; 95%CI: 1.74-10.67, p for trend = 0.00; fried 
meat – OR for > 7 portions/week vs. ≤ 2.8 por-
tions/week = 4.69; 95%CI: 1.29-17.06; p for trend =
0.03). No significant association was observed 
between sausage consumption and breast can-
cer risk. 
Discussion
This study shows that cereals, roots and tubers, 
and breads and biscuits were the primary food 
groups eaten by subjects, followed by fruits and 
juices, vegetables, and coffee and soft drinks 
among cases, and fruits, meats, and vegetables 
among controls. Rivera & Rivera 18, in an analysis 
of the diversity of diet in Northeast Brazil, found 
that the food staple in this region is carbohydrate 
(e.g., rice, yam, and manioc flour).
It is important to highlight the consump-
tion of beans. The strong association between 
beans and reduced risk of breast cancer deserves 
in-depth consideration. According to a recent 
family budget survey in Brazil, although overall 
consumption of beans and other leguminous 
vegetables had decreased, the State of Paraíba is 
the largest consumer of this food group in the 
country, with a relative share of 11.96% of total 
energy for this group 19. Beans are a staple food, 
i.e., they are part of the highly heterogeneous 
dietary habits of the Brazilian people, as dem-
onstrated in a multi-center study by Galeazzi et 
al. 20. A study by Marchioni et al. 21 in Southeast 
Brazil showed that the traditional dietary pattern 
consisting of rice, beans, and meat was associ-
ated with reduced oral cancer.
For intake of fruits and juices, a significant 
dose-response effect can be seen in relation to 
risk of breast cancer (Table 2). This result agrees 
with several other studies 22,23,24. In contrast, re-
views by Gandini et al. 25 and Riboli & Norat 26 
showed a protective relationship for vegetables, 
but not for fruits. Furthermore, other studies 
have shown no association for either group 27,28.
According to the World Cancer Research Fund 
(WCRF) 29, fruits and vegetables, particularly 
green vegetables, are probably associated with 
reduced breast cancer. However, in the United 
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Table 1
General characteristics of the study population. João Pessoa, Paraíba State, Brazil, 2002-2003.
 Variable Cases Controls p
  (n = 89) (n = 94)
  n % n %
 Age at menarche (years) *     
  < 12 21 23.6 15 16.0 
  12-15 55 61.8 68 72.3 
  ≥ 15 9 10.1 8 8.5 0.486
 Parity     
  Nulliparous 14 15.7 14 14.9 
  1-3 children 37 41.6 37 39.4 
  ≥ 4 children 43 42.7 43 45.7 0.917
 Age at first childbirth     
  No children 14 15.7 14 16.0 
  < 25 years 64 71.9 62 66.0 
  > 25 years 11 12.4 18 18.0 0.544
 Oral contraceptives     
  Yes 31 34.8 22 23.4 
  No 58 65.2 72 76.6 0.123
 Age at menopause **     
  < 50 39 43.8 30 31.9 
  ≥ 50 16 18.0 35 37.2 0.006
 Family history of cancer     
  Yes 47 52.8 54 58.1 
  No 42 47.2 39 41.9 0.572
 Physical activity     
  Yes 32 36.0 30 31.9 
  No 57 64.0 64 68.1 0.544
 Body mass index (kg/m2) ***     
  Normal 33 51.6 32 47.8 
  Overweight 17 26.6 28 41.8 
  Obese 14 21.9 7 10.4 0.083
* Information not available for 4 cases and 3 controls;
** 34 cases and 43 controls were premenopausal;
*** Information not available for 23 cases and 27 controls.
Kingdom, the Chief Medical Officer’s Committee 
on Medical Aspects of Food and Nutrition Policy 
(COMA) concluded that the effect was moderate-
ly consistent for vegetables but presented weak 
consistency for fruits 26.
In a cohort study published recently, van Gils 
et al. 30 did not find any association between fruit 
and vegetables and breast cancer. However, they 
did not rule out the possibility of a protective ef-
fect by specific types of fruits and vegetables.
The present results for fruits reflect partic-
ular features of diet in Northeast Brazil. In the 
food frequency questionnaire constructed for 
the study, the majority of fruits investigated are 
tropical fruits such as pineapple, mango, West In-
dian cherry, and cashew. In the State of Paraíba, 
the availability of some fruits allows greater con-
sumption, especially in the form of juices. Veg-
etables like carrots, beets, and cucumber are pre-
dominant, whereas green and leafy vegetables 
(like broccoli, water cress, and endive), which are 
mainly cited in studies on diet and cancer around 
the world, did not appear in the present QFFQ 
since they are not part of the local diet. Tropical 
fruit intake and breast cancer risk have not been 
specifically studied in Brazil, and further studies 
are needed to confirm this relationship.
Intake of high-protein foods, particularly red 
meat, has been associated with increased breast 
cancer incidence in the last decade. The effect 
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Table 2
Weekly frequency distribution of food group intake among cases and controls. João Pessoa, Paraíba State, Brazil, 2002-2003.
 Food group Mean (SD) p *
  Cases (n = 89) Controls (n = 94)
  portions/week portions/week
 Cereals, roots, and tubers 20.23 (7.44) 20.80 (10.08) 0.71
 Breads and biscuits 17.40 (9.84) 13.20 (7.34) 0.00
 Fruits and juices 19.50 (10.60) 18.10 (6.00) 0.76
 Vegetables 17.90 (11.30) 15.9 (10.10) 0.40
 Coffee and soft drinks 17.40 (14.70) 13.00 (6.20) 0.09
 Dairy products 13.30 (11.10) 12.30 (5.30) 0.46
 White meat 5.76 (4.42) 2.38 (1.35) 0.00
 Red meat 7.80 (5.55) 4.12 (2.33) 0.00
 Sausage meat and offal 1.10 (2.20) 3.45 (2.62) 0.00
 Boiled and grilled meat 6.15 (3.46) 5.13 (2.64) 0.00
 Fried meat 6.23 (4.67) 4.59 (2.75) 0.03
of red meat as a promoter of breast cancer is at-
tributed to its nutritional composition. It is rich 
in saturated fat and is a source of animal protein. 
Processed meats contain potential carcinogenic 
agents like heterocyclic amines, aromatic hydro-
carbons, and nitrous compounds 29,31. 
This information is relevant when the results 
in Table 3 are observed. Paraíba State shows high 
consumption of processed meats, which contain 
N-nitroso compounds and are generally eaten 
fried. These meats may contribute significantly 
to increased risk of breast cancer, considering 
that they are included in the “red meat” and “fried 
meat” groups evaluated here.
Different hypotheses have suggested that 
consumption of dairy products can be classi-
fied both as a risk factor and protection against 
breast cancer. The main hypothesis concerning 
increased risk suggests that high consumption of 
dairy products may imply high consumption of 
saturated fat, and that such products may con-
tain carcinogenic contaminants like pesticides. 
On the other hand, it has been suggested that 
dairy products have a protective effect due to the 
properties of calcium, which acts as a cofactor in 
several cellular mechanisms, including cell pro-
liferation and differentiation 32.
The latter is consistent with other studies, in-
dicating that consuming dairy products twice a 
day is strongly correlated with protection against 
breast cancer (OR = 0.04; 95%CI: 0.01-0.15) 24,33,34. 
A Uruguayan study highlighted a protective ef-
fect from low-fat fermented dairy products 35. 
Cho et al. 36, in a cohort study, found increased 
risk related to high-fat dairy products. 
The present study sought to minimize the 
potential bias inherent to case-control studies. 
When diet and cancer are investigated, a retro-
spective approach to dietary habits needs to be 
undertaken cautiously, since current health sta-
tus may substantially affect the accuracy of re-
porting on diet prior to diagnosis 37,38.
Recall bias may affect the precision of data on 
diet and is more prevalent in case-control studies 
than in cohorts. In case-control studies, cases may 
recall their previous exposure differently from 
controls, since they are more motivated to par-
ticipate and identify the cause of their disease 39. 
Collection of data after diagnosis increases the 
likelihood of information bias, since dietary 
changes often occur after diagnosing a disease. 
We cannot confirm that information bias did not 
occur, but it was minimized by the fact that data 
were collected inside the hospital, in similar con-
ditions for cases and controls.
Case selection occurred shortly after diag-
nosis, suggesting lack of information modifica-
tion in their retrospective diet reporting. Nearly 
all the participants were interviewed within one 
month after their breast cancer diagnosis. Indi-
viduals on adjuvant therapy (e.g., radiotherapy 
or chemotherapy) were excluded from the sam-
ple. Care in the choice of the control group (se-
lection of controls in the same hospital as cases, 
and a high responses rate) helped minimize se-
lection bias. Controls whose disease involved 
long-term diet modification were excluded. 
Nevertheless, women with healthier lifestyles 
may be more likely to volunteer for epidemio-
logical studies.
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The current study has some limitations that 
are inherent to retrospective evaluation of food 
consumption. Efforts were made to minimize 
measurement errors within the QFFQ by appro-
priately structuring the questionnaire. The QFFQ 
allowed responses on frequencies and portion 
sizes of food items, as proposed by Block et al. 40. 
The tendency of participants to underestimate or 
overestimate their portions was also corrected by 
adjusting for energy intake 41.
Since this study was developed in North-
east Brazil, the results cannot be reasonably 
extrapolated to the entire country, considering 
the heterogeneity of dietary habits in Brazil’s five 
regions. Multi-center studies are needed to fur-
ther elucidate the potential effects of foods and 
dietary habits on breast cancer risk.
Table 3
Effect of selected food and foods group intake on breast cancer.
 Groups/Portions/Week Cases (n = 89) Controls (n = 94) OR crude OR adjusted * p trend **
   (n = 89) (n = 94) (95%CI) (95%CI)
 Cereals, roots, and tubers     
  ≤ 14.7 27 36 1.00 *** 1.00 *** 
  14.8-23.29 35 27 1.73 (0.85-3.51) 2.13 (0.77-5.90) 0.66
  > 23.29 37 31 1.16 (0.57-2.38) 1.09 (0.37-3.18) 
 Breads and biscuits     
  ≤ 9.1 31 27 1.00 *** 1.00 *** 
  9.2-14.7 28 37 0.66 (0.32-1.34) 0.41 (0.14-1.19) 0.71
  > 14.7 30 30 0.87 (0.42-1.79) 0.60 (0.20-1.81) 
 Dairy products     
  ≤ 9.1 49 12 1.00 *** 1.00 *** 
  9.2-14.2 29 33 0.21 (0.10-0.48) 0.27 (0.10-0.75) 0.00
  > 14.2 11 49 0.05 (0.02-0.14) 0.04 (0.01-0.15) 
 Vegetables     
  ≤ 11.2 27 29 1.00 *** 1.00 *** 
  11.3-20.3 27 36 0.81 (0.38-1.74) 0.31 (0.11-0.83) 0.45
  > 20.3 35 29 1.27 (0.59-2.74) 1.37 (0.48-3.95) 
 Fruits and juices     
  ≤ 14.7 51 9 1.00 *** 1.00 *** 
  14.8-21.7 29 36 0.14 (0.06-0.34) 0.12 (0.04-0.41) 0.00
  > 21.7 9 49 0.03 (0.01-0.08) 0.02 (0.01-0.12) 
 Eggs     
  ≤ 2.8 54 6 1.00 *** 1.00 *** 
  2.9-7.0 24 20 0.13 (0.05-0.37) 0.23 (0.09-0.59) 0.00
  > 7.0 11 68 0.02 (0.00-0.05) 0.02 (0.00-0.08) 
 Beans     
  ≤ 6.3 42 18 1.00 *** 1.00 *** 
  6.4-7.0 39 66 0.25 (0.13-0.50) 0.23 (0.09-0.59) 0.00
  > 7.0 8 10 0.34 (0.12-1.01) 0.17 (0.03-0.92) 
* Adjusted for age group, origin, oral contraceptives, age at menopause, body mass index, and energy; 
** Mantel-Haenszel chi-squared test for trend;
*** Reference value.
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Table 4
Effect of meat intake on breast cancer.
 Groups/Portions/Week Cases (n = 89) Controls (n = 94) OR crude OR adjusted * p trend **
   (n = 89) (n = 94) (95%CI) (95%CI)
 Red meat     
  < 7 29 60 1.00 *** 1.00 *** 0.00
  ≥ 7 60 34 3.65 (1.98-6.73) 4.30 (1.74-10.67) 
 White meat     
  < 7 42 54 1.00 *** 1.00 *** 
  ≥ 7 47 40 1.51 (0.84-2.71) 2.40 (0.97-5.92) 0.17
 Sausage meat and offal     
  ≤ 2.1 71 79 1.00 *** 1.00 *** 
  2.2-4.2 16 9 1.98 (0.82-4.76) 2.00 (0.47-8.51) 0.99
  > 4.2 2 6 0.37 (0.07-1.90) 0.99 (0.11-8.83) 
 Boiled     
  ≤ 4.0 42 40 1.00 *** 1.00 *** 
  > 4.0 47 47 0.83 (0.46-1.49) 1.36 (0.58-3.15) 0.53
 Fried     
  ≤ 2.8 22 22 1.00 *** 1.00 *** 
* Adjusted for age group, origin, oral contraceptives, age at menopause, body mass index, and energy; 
** Mantel-Haenszel chi-squared test for trend;
*** Reference value.
Resumo
Realizou-se um estudo do tipo caso-controle de base 
hospitalar no Município de João Pessoa, Paraíba, Bra-
sil. Participaram 183 indivíduos (89 casos e 94 contro-
les) na faixa etária entre 30 e 80 anos, com pareamento 
por idade. O consumo alimentar de casos e controles 
foi avaliado por alimentos e grupos de alimentos cate-
gorizados em tercis de consumo. A estimativa dos valo-
res da odds ratio (OR) e intervalos de confiança de 95% 
(IC95%) foi realizada por regressão logística múltipla 
não-condicional. O consumo de frutas e sucos, feijão e 
leite e derivados apresentou uma forte associação com 
a redução no risco de câncer de mama. O consumo de 
carnes vermelhas e de carnes fritas esteve positivamen-
te associado ao risco de câncer de mama (carne ver-
melha – OR = 4.30; IC95%: 1,74-10,67; p = 0,00). Não 
foi observada associação entre o consumo dos grupos 
de vegetais e embutidos com o câncer de mama. Carne 
vermelha e carnes fritas podem ser fatores de risco, e o 
consumo de frutas, feijão e leite e derivados pode atuar 
como protetor do câncer de mama.
Neoplasias Mamárias; Alimentos; Dieta; Hábitos Ali-
mentares
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